ACTUAL   INSTALLATIONS                               171

filter, and that it may be necessary to remove a portion of this
rock and relay a portion of the pipe whenever the pipe con-
nections arc properly made to take a partially clarified liquid
from tank to tank at the proper elevations.

"The general plan of this system at Fort Des Moines is excel-
lent, and the errors are all errors of proportion in. construction.
The beds are located too close together, and the sub-soil is not
sufficiently irnpervious to water. The pipe lines were not calcu-
lated so as to obtain the proper sixes, and there was not enough
pipe used in the distribution of the sewage over the beds. The
vent pipes from the lowermost layer of pipe should not be con-
nected with the vent pipes from the middle layer of pipe. The
arrangement of vents would be vastly improved if it followed the
idea embraced in the patent application for our ' Breathing
System ' of ventilation. An upward sand filter is not as good
in such a place as this as a downward filter of the name size and
with the same depth of water above it, for the reason that in
the upward filter there is a strong tendency for the water to
wash out the finer particles of sand from the material immediately
surrounding the pipes, and thus very greatly reduce the amount
of filtration.

" The only wjork that I would recommend be done on this
system unless further defects develop is as follows:

" 1. Make the fiarne changes in the arrangement of pipes in
the two septic tanks and the other anaerobic filter that have
been made in one half of the system.

" 2. Either remove the timing device from all of the siphons at
the beds, or modify the siphons so as to make it possible to retain
each dose a definite length of time. Which one of these two
things should be done should not be determined until an exami-
nation of the sewage has been made to see whether the puri-
fication is sufficient at the present time."

At the time the report quoted above was written, the writer
was in doubt as to whether the material used in the beds would
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